Background: Private health care services were officially recognized in Vietnam in 1989, and for the last 15 years have competed with the public health system in providing primary curative care and pharmaceutical sales to rural populations. However, the quality of these private and public health care services has not been evaluated and compared.
Introduction
Evaluating the quality of basic health care services available at the community level is a key concern for any government in developing an equitable, affordable and accessible health care system. This is extremely important for developing countries like Vietnam, where the economic gap between the rich and the poor is rapidly increasing and approximately 75% of the total population and 90% of the poor in the country live in rural areas (The Government of Vietnam-Donor-NGO Poverty Working Group 1999).
The government of Vietnam used a model of 'marketoriented socialism' in which privatization and market forces supplemented public sector services to meet community needs and improve the efficiency of the public sector. In 1989, the public-private mix in health care in rural Vietnam was formally established when private practice, commercial sales of pharmaceuticals and fee-for-service medical care were endorsed by the government. The existing public health care system, with commune health centres (CHCs) as the basic unit for rural areas, was expanded (Hung et al. 2000) .
The last 15 years have seen strong support from the government for the development of the CHC system in rural Vietnam, and the quality of CHC services has improved significantly (Hung et al. 2000; Ministry of Health 2000; World Bank et al. 2001) . But there has also been a rapid development of private health care services (Tram 1999; Cu 2001; Ha 2001; Ha et al. 2002) . Two Vietnam Living Standards Surveys (VLSS) showed that the annual health service contact rate for CHCs was 0.19 per person in 1993, increasing to 0.66 in 1998. For private provider facilities, it was 0.66 and 1.76, respectively (World Bank, cited in Trivedi 2002) . In 1996, the Ministry of Health estimated that the number of private practitioners in rural communes had exceeded the number of CHC staff in all the North, Central, as well as South of Vietnam (Tuan et al. 2000; Cu 2001 ) The private sector has competed successfully with the CHC system in terms of providing primary curative care and pharmaceutical sales to rural people (Trivedi 2002) .
As a result of this growth, there has been an increasing number of calls for the government to further regulate private health care providers in Vietnam in order to provide a higher quality of care and help to achieve the government's goal of assuring health care for all citizens (Ha 2001; Ha et al. 2002; Trivedi 2002) . For this reason, it is imperative that the quality of private health care services be scientifically evaluated relative to the quality of the same services provided by public health facilities.
In Vietnam, most research related to the quality of private health services has focused on urban areas, either Ho Chi Minh City or Hanoi (Chuc and Tomson 1999; Lonnroth 2000; Chuc et al. 2001) . Most feedback on the quality of private health care providers in rural areas has come to the Ministry of Health through field visit reports conducted by government staff or from the routine health information system, and has revealed non-registered private providers (Cu 2001) . The research presented in this paper used community-based surveys in rural areas to gather evidence about the availability and quality of the community health system in general, and private health services in particular. Ethical approval was granted by the Hung Yen Health Service Department and the Research and Training Center for Community Development of the Vietnam Union of Science and Technology Associations.
Research methods

Study area
Hung Yen is a lowland, agricultural province with a population of 1 069 000 (1999) . The average population density of 1200 people per km 2 is one of the highest in Vietnam. The province was ranked as having a moderate level of poverty, based on poverty headcounts estimated from the 1998 VLSS survey (Minot and Baulch 2002) , and classified in the 'better-off ' group of provinces, based on the human development index (National Center for Social Science and Humanity 2001) . At the time of the research, the public health system in Hung Yen consisted of 3 provincial hospitals situated in Hung Yen town, 10 district hospitals, and 160 CHCs. There were no private hospitals in the province (Hung Yen Provincial Health Department 2001) .
Study design
Cross-sectional surveys were conducted using the framework for evaluating quality of health care for developing countries recommended by the World Bank (de Geyndt 1995) . Study variables came from the three model components: structure, process and outcome of care. They were selected using the criteria of (1) being concrete, feasible and measurable, and (2) allowing comparisons of their distributions in the private provider system versus CHC system. The 'structural component' variables were: availability of equipment, of pharmaceuticals, and the quantity and the quality of health personnel in terms of their medical training. The 'process of care component' variables were: the quality of professional performance of health personnel related to diagnosis and the treatment of selected common health problems at the community level, namely, for acute health problems, acute respiratory infections (ARI) and diarrhoea in children, and for chronic health problems, hypertension in adults. Finally, for the 'health system outcome component', variables were patient satisfaction with services received and costs of medical care. Health outcomes reflecting the impact of the health system on community health, such as infant mortality, maternal mortality or quality of life, were beyond the scope of this study.
The main survey instruments were structured, pre-coded questionnaires specifically designed for each component of the survey. A checklist was used to describe infrastructure, equipment and drugs available at the provider sites. Face and content validity of survey instruments were approved by a group of experts involved in designing questionnaires for the National Health Survey 2001 and the Vietnam Living Standards Surveys 1993/98. Starting in June 2001, the survey was conducted over a 3-month period by the Research and Training Center for Community Development, an independent research institution in Hanoi, which has implemented health system development surveys in other provinces of Vietnam since 1999 (Tuan et al. 2000) .
Sampling design
A multi-stage cluster sampling design was used with 30 communes of 211 131 persons selected in the first stage using the probability proportional to population size (PPS) technique. All CHCs and private health care providers practicing in the selected communes were chosen for the public and private provider surveys. In the second stage, 30 households were chosen randomly from each of the selected communes, and all people living in these households were surveyed on their use of health services when ill, the cost of this care, and satisfaction with the services received. This sampling design provided a sufficient number of providers and users of health care services to examine the research question on quality of services with at least 80% power.
Definition of study variables and measurements
Private providers
Private health care providers were those who provided private health care services, including drug vendors and traditional practitioners, where ownership of the business/activity was private and users had to pay fees, in cash or in kind. Firstly, a list of all private health care providers practicing in each commune was obtained through interviews with community leaders. Additional private providers identified from the health service utilization component of the household survey were added to the list.
Health system structural indicators
The availability of medical equipment and pharmaceuticals was assessed by interview using the same checklists for public and private providers, combined with observation. The checklist consisted of the 27 basic items of medical equipment and supplies defined by the Hung Yen provincial health service, and 20 essential drugs proposed for CHCs by the Central Ministry of Health.
Health care professionals were categorized by the highest level of their prior professional training into: physician (6 years of medical training programme or equivalent), assistant physician (3-4 years of medical training programme or equivalent), midwife, nurse, and pharmacists of primary, secondary or tertiary pharmacy education.
Health system process indicators
The knowledge and clinical performance of providers who directly provided patient care services and were not classified as pharmacists/drug vendors was assessed. Pharmacists/drug vendors were excluded from this analysis to ensure there were comparable groups of providers for comparison between the public and private sectors. Those who provided child care services were asked to:
(1) describe common symptoms of ARI in a child of under 5 years; (2) identify medications from a list of 12 common drugs, including antibiotics (seven items), fever relief (one item), cough relief (two items) and corticosteroids (two items), that would or would not be appropriate for treating a child under 5 years with cough and fever; and, (3) identify which symptoms should be monitored in the case of diarrhoea in children.
Providers treating adults were asked what questions they would raise with a 58-year-old man presenting with high blood pressure.
Variables specific to private providers were identified by interviewees' including:
the type of health care services provided (stratified into three categories: drug sales only; examination and treatment only; examination, treatment and the sale of drugs);
whether private services were registered with the local government; and history of working for the public health system (categorized as never, previously, or currently working in the public health system).
Outcome indicator
Patient satisfaction and costs associated with care were assessed from the household survey. People who reported having an episode of illness within 1 month of the survey and who sought care from CHCs or private health care providers were asked about the costs of medical services. In this study, medical costs consisted of examination fees and costs of drugs and medical supplies incurred in the visits. For patient satisfaction, they were asked to score their satisfaction with three service dimensions: attitude of physicians, trust in professional skills, and sanitation at the health care facility. The score scale ranged from 1 as the lowest to 10 as the highest. Private providers were classified by whether they were currently working in public health care facilities. Those who were not were classified as private only. Those currently employed and receiving a salary from the public health care system were classified as public-private practitioners.
Data analysis
Two approaches were used to assess health care providers' knowledge and clinical practice in the areas of child care and adult hypertension. The first approach required a minimum number of correct answers to a clinical problem on child care. This approach was used to analyze results on identifying a probable case of ARI and treating diarrhoea without fever in children. The results are presented as the percentage of correct answers in each group of health care providers.
The criterion for a health care provider at communal level considered to have correctly identified a probable case of ARI in children 1 was indicating two or more of the following: breathing !50 times/minute, chest indrawn, fever 437.5 C, and cough. Appropriate recommendations given to a mother whose child had diarrhoea without fever were to give the child oral rehydration solution (ORESOL), to continue feeding and/or breastfeeding the child as normal, and to take the child to health care facilities depending on severity and response to treatment.
The second approach was to calculate the percentage of correct items a health care provider gained out of the total number for that question. The results for each health care provider were grouped relating to a specific question and presented in three categories: 550%, 50-69%, and !70% of the total. This approach was used to analyze the results on which medications should be used to treat a child with cough and fever, and key questions that should be asked of a male patient with hypertension.
From the list of 12 drugs, the correct answer for medicine used to treat ARI in children included the following six items: (1) penicillin tablet; (2) ampicillin tablet; (3) amoxicillin; (4) erythromycin tablet; (5) paracetamol, and (6) Biseptol/Bactrim. Other drugs in the list were those that the Hung Yen provincial health service prohibited primary health care providers from prescribing to a 3-year-old child with ARI: tetracycline, penicillin injection, prednisolone, dexamethasone tablet, anti-cough syrup and anti-cough tablet. Questions about treatment of ARI were not linked to the earlier questions about diagnosis. Questions that should have been asked of a male patient with hypertension were: (1) symptoms of headache, dizziness, blurred vision, chest pain, and their duration; (2) history of high blood pressure; (3) history of other diseases; (4) current medications; (5) family history of high blood pressure; (6) occupation and age; (7) usual diet; (8) history of smoking and alcohol intake; (9) frequency and amount of physical exercise; (10) stress levels; and (11) and sleeping patterns.
Results
A total of 234 private health care providers in the 30 studied communes, and 30 CHCs (30/160, $19% of all CHCs in Hung Yen province) with 126 staff, were surveyed on structure and process variables of the CHC system. In addition, 3498 people were surveyed on morbidity and access to health care services. From these, 43 patients without health insurance who used CHC services and 110 patients who used private providers' services were interviewed about patient satisfaction with services used and costs of care.
The comparison between private and CHC systems is presented in this paper in four sections. The first section looks at the main characteristics of the human resources. The second examines the availability of medical equipment and drugs. The third compares the performance and skills of the private and public providers who directly delivered patient care services. And the final section has data from the household survey on costs of care and patient satisfaction with services provided by private versus CHC providers.
Health system human resources
Two hundred and thirty-four private providers gave a mean ratio of 7.8 (95% CI: 6.2-9.4) private providers per commune, or 11.5 (95% CI: 9.4-13.7) per 10 000 population. For the public health workforce at a communal level, these indicators were 4.2 staff (95% CI: 4.0-4.4) per CHC or 6.7 CHC staff (95% CI: 5.6-7.8) per 10 000 population. On average, the private workforce was 1.9 times (95% CI: 1.5-2.4) higher than the CHC workforce. Table 1 compares the professional qualifications of private providers and CHC staff in Hung Yen. All CHC staff had medical training, and 98% were physicians, midwives, assistant physicians or nurses. In the private system, 11% had no medical qualifications, and traditional practitioners and pharmacists accounted for 20% of the private workforce. Table 2 summarizes the main characteristics of the private providers. On average they were middle-aged and provided services from their home. Around 80% also sold medications and less than 20% were registered with the local government. Private providers also working in the public health system were younger, had a significantly lower registration rate (8% versus 22%; p ¼ 0.02) and were more likely to sell medications (95% versus 75%; p50.0001) than those not working in the public system.
Infrastructure characteristics and availability of drugs and medical equipment
Private health care providers who provided treatment services (n ¼ 182) were interviewed about facility hygiene conditions and medical equipment and supplies. Compared with the public sector, the private sector had much less in terms of equipment and supplies. Most of the investigated items were available at the CHCs, except disinfectant and urine-protein testing paper which were found at less than 30% of CHCs. Equipment for dental services and simple surgery was found at less than 10%. Most private health care providers had minimal equipment and medical supplies, notably, stethoscope (73.0%), sphygmomanometer (63.2%), sterilizing alcohol (86.3%) and disposable plastic syringes (80.8%) (Table 3 ). In terms of the availability and costs of pharmaceutical and medical supplies, no significant difference was found between the two systems. Figure 1 shows that the CHC facilities had more hygienic conditions than private providers in terms of clinic and toilet cleanliness, and availability of clean water. These differences were statistically significant for cleanliness of toilets (p ¼ 0.001) and availability of clean water (p50.001).
Clinical performance and provider skills
In terms of diagnosis and treatment of common acute health problems, CHC staff performed better than private providers, especially the 'private only' group. Statistically significant differences were found in identifying proper medicine for treating a child with ARI, and in providing correct advice to the mother of a child with diarrhoea without fever (Table 4) . However, both private providers and CHC staff scored poorly in the area of chronic disease (taking a history from a man with hypertension). Most health care providers identified less than 50% of the questions that should have been asked. Only two of the 211 providers could specify 70% and over (Figure 2 ).
Costs of care and patient satisfaction
One hundred and fifty-three outpatients without health insurance had sought care at CHCs (n ¼ 43) or from private providers (n ¼ 110) in the 4 weeks prior to the survey. Medical costs were not significantly different between the private service group (mean 59 500 VND; 95% CI: 35 400-83 500) and the CHC service group (mean 47 000 VND; 95% CI: 9900-74 000). Patient satisfaction (Table 5) .
Discussion
This study provides community-based evidence that private providers are successfully competing with the public health centre system in rural areas of Vietnam. This is occurring even though the direct costs of their care are no lower and the quality of their service not better than the public sector's. The quality of private health care services is not controlled and is significantly poorer than the public service. Current practice in both systems falls below the national standard. This is the first detailed description of rural private health care providers in Vietnam. The private providers were identified through interviews with the staff of the Commune People's Committee, and cross-checked in the household survey. The number of private providers who refused to participate was low (5.6%). Therefore, the size and structure of the private system was estimated with high reliability. The assessment of clinical performance was conducted separately for each group of private, public-private and CHC staff responsible for specific programmes so that any real differences between the systems were easily identified. Cost of care was calculated from the expenditure of patients without insurance for each type of health care provider in order to estimate patient costs for each system.
As this study was conducted by a survey team from a local, independent research institution not linked with either public or private health care system, the evaluation was kept as neutral as possible. However, as quality of health care has multiple dimensions, this study was not able to cover all aspects at the community level. For example, there were no qualitative data collected observing actual clinical performance or prescription. This cross-sectional study therefore provides a snap-short of a social system in Vietnam, which is under the current structural adjustment and sectoral reform.
We found evidence of the development of the private health care sector in rural Vietnam 15 years after the adoption of a public-private mix for primary health care. The rural private health sector concentrates on the treatment of illness and drug sales (Table 2) . It has a wide coverage (11.5 providers/10 000 population), double the size of the CHC system, and handles more than twothirds of all illness episodes (108/151) of patients attending community health care services. However, the direct costs of private care are no lower than in the public rural health care system and the quality of care is below that of the public system, and is not under the control of the government.
The private sector is far bigger than stated by the government data, which gives the number of providers as only 9.4% (146/1557) of the mean number projected in this survey (Hung Yen Provincial Health Department 2001) . However, compared with other developing countries, the private health care sector in Vietnam is not large. Hanson and Berman (1998) reported on the private health care sector in 35 countries, presenting data that included only providers who were officially registered and worked full-time in the private sector. They found a mode range from two physicians per million in Burundi, to 657 per million in Chile, with an average across the sample of 213 per million (Hanson and Berman 1998) . Our estimate of 97 private physicians per million rural population regardless of whether or not they work full-time in the private health care sector, or are registered, suggests that Vietnam is below the international average of private providers.
The costs of care reported in this study reflect the trend of private services being more expensive than public services (CHCs), which was observed in the 1993 and 1998 VLSS. The costs of medical care observed in our study (59 500 VND for private and 47 000 VND for CHCs) were higher than in the 1998 VLSS (32 730 VND and 19 940 VND, respectively) (World Bank et al. 2001) . During our provincial survey results workshop, participants found our cost estimates to be realistic and to reflect the trend of increasing health care costs in Vietnam. Similar results have been reported in India, with the average expenditure incurred per consultation being higher for private practitioners (46 Rs.) compared with government doctors (38 Rs.) (Bhatia and Cleland 2001) . The private medical costs in our study (approximately US$4.0 adjusted for 2001 prices 2 ) were almost eight times higher than those reported from the Delhi Health Project in India (50 cents for a visit to the doctor including prescription of medicines) (Das and Hammer 2002) and 2.7 times higher than that reported from Karnataka State, India (46 Rs., $US$1.5) (Bhatia and Cleland 2001) . Mills et al. (2002) remarked that in low-income countries, private services are popular because they ' . . . are often cheap . . . (and) are adjusted to the purchasing power of the clients, as when partial doses of drugs are sold'. This study, together with the results of the two VLSS surveys, shows that the popularity of the private sector in Vietnam is not explained by lower direct costs of care. The availability of private providers in rural areas found in this study (11.5 private providers per 10 000 population compared with 6.7 public providers per 10 000) indicates that accessibility is more important in explaining the popularity of private services in rural Vietnam.
Poor quality of private health care services has been reported in other developing countries, such as in India for treatment of tuberculosis (Uplekar 2000) and in South Africa for sexually transmitted diseases (Chabikuli et al. 2002) . In urban Vietnam, private providers have been found to have less effective treatment practices for tuberculosis (Lonnroth 2000) . This study found similar evidence regarding other common diseases in children, such as ARI and diarrhoea (Table 4) . Poor treatment practices were higher among private providers with no connection to the public system (the private-only group). Even when controlling for education background, the private-only group still had poorer quality of management of diarrhoeal cases and diagnosis of a child with probable ARI than the public-private practitioners did. It can be assumed that this group had not participated in the disease-specific preventive programmes for ARI and control of diarrhoeal diseases (CDD) conducted in Vietnam over the last 15 years.
The intensive government support for the public health sector has not enabled CHC staff performance in rural areas to reach the national health programme objectives set by the Ministry of Health for the CHC system (Ministry of Health 1999) . Around 20% of CHC staff responsible for the CDD programme could not correctly advise a mother of a child with diarrhoea, and 40% of CHC staff responsible for the ARI programme had 30% of their answers wrong regarding medicine used to treat a child with acute respiratory infections (Table 4) .
Like other countries in the South-East Asian region, Vietnam is undergoing an epidemiologic health transition. Chronic disorders and health problems of aging populations are increasing (World Bank et al. 2001) . Seventy per cent of CHC staff responsible for internal medicine and 96% of private health care providers were unable to identify half the essential questions to be asked of a patient with hypertension. Clearly both sectors need further training to strengthen the quality of community-level care for adult chronic diseases.
The fact that users reported similar mean satisfaction scores for public and private services (Table 5) is consistent with the recognized inability of consumers to assess the technical quality of services (Mills et al. 2002) . Users' acceptance of quality of care is highly related to service availability, waiting times, providers' attitude and costs of care, rather than medical competence (Brugha and Zwi 1998; Mills et al. 2002) . Even in developed countries, users hardly ever differentiate between the technical quality of medical services (Sitzia and Wood 1997) . This partly explains why the 11% of private providers who have no formal medical training could still make a living providing medical services in rural areas. In order to strengthen the quality of community health services in a sustainable way, health education for consumers must be an integral part of the overall plan.
The observation that approximately 25% of all private providers are public health staff (or 37% of CHC staff have medical private practices), that 11% of private health care providers have no medical training, that approximately 80% of the private health care workforce are practicing without registration, should indicate to the government the need to consider the private sector as an integral part of the community health system. They should be included in any government plan to strengthen the community health system.
The study shows that the privatization of health care in Vietnam over the last 15 years seems to be more a passive response to economic reform than programmed or active health system privatization, a common phenomenon for most developing countries (Uplekar 2000) . Active planning first requires information on the benefits and constraints of private health care for rural populations in relation to that of the public sector. The poor quality of curative services at the community level directly contributes to the phenomenon of high levels of selfmedication, low utilization of CHCs and over-utilization of tertiary health care facilities reported in recent evaluations of the health system (Jerve et al. 2001; World Bank 2001) . Addressing the quality of both public and private community health care services will, therefore, improve the quality of care in the entire health sector in Vietnam and contribute to reducing rural poverty.
Endnotes
1 Criteria for correct answers to all clinical management questions in this study were based on the Hung Yen Provincial Health Department training modules on ARI and CDD programmes, and the guidelines to manage medical problems at the communal level.
2 Exchange rate June 2001: US$ ¼ 14 720 Vietnamese Dong (VND).
